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AUGUST.SEPTEMBER, 1959 


THE 

TYPE 1305-A LOW-FREQUENCY OSCILLATOR 

A UNIQUE INSTRUMENT FOR THE MEASUREMENT OF PHASE-GAIN 
CHARACTERISTICS IN THE RANGE OF 0.01 TO 1000 CYCLES PER SECOND 


Thol'vpK 1305-A Low-Froqiicncy Os- 
cilliilor brings to Uio low-frcHiuency field 
a convoniont source of sinusoidal alter¬ 
nating voltage. Its unique circuitry pro¬ 
vides a balanccnl, thr(H‘-phas(* output and 
includes a continuously variable, cali- 
bratXMj, frequency-independent phase- 
shifter, for tlie measurement of phase 
shift up to, and beyond, 300 electrical 
degrees. An accessory, tlie 'rveK 1305- 
P1 Four-Pha.s(' Adaptor, provides four 
output voltages of equal magnitude dis- 
placeil 00°, also fre(|uency-independent. 
Here, then, is the basis of a system for 
phase-gain measurement at low and 
power frecpieiuMes. It is particularly use¬ 
ful to tho.se concerned with the per¬ 
formance of geophysical gear, servo¬ 
mechanisms, sonar networks, power- 
system analogut^, and similar low-fre- 
(juency eejuipment. 

The Tyi’K 1305-A (Xscillator is basi¬ 
cally a phase-shift o.scillator. Threeident i- 
cal resistancc'-capacitance networks are 


UJillxrt Sniilcy, ‘•niru-l.«.w-Fm,urniT. Tli 
OHriUiiU>r.’' Pr^H-rnlman of the JHE, April, lO.’U 


*.l M. .Millrr, “OcfK*nrtriu o of thr 
Tl.rpo-Klcrfrndp Vncuum Tuhn 
I’hitf Cirruit,” Hurrnu of 


Tuhn upon the I 
Stnndiirdi, Scinitific 


of a 
in the 
Paper, 3.>1. 


easciuled to produce a phase shift of 180° 
(00° per netwtirk) at the operating fre¬ 
quency.' For each decade range, fixed 
networks are provided. The apparent 
capa(*ilance is varied by “Miller KtTect“* 
amplifiers, as shown in the block dia¬ 
gram, Figure2. This methotl of frequency 
variation has many di.stinct advantages: 

.T. 'The size of the polystyrene capac¬ 
itors recjuirt'd for the low(‘st frt*(|uencies 
is nnluced by an order of magnitude; an 
appreciable economy. 

B. The frequency-varying elements 
are three, ganged, logarithmic potenti- 
omt'ters, of a convenient v'alue, that 
yield a “con.stant-accuracy” caliliration 
as they vary the Miller Effect gain, yet 
the BC networks behave as though ca¬ 
pacitance wer(» varied t/O yield a constant 
imp(‘dance at the oscillation frequency. 

C. The three ca.scaded networks and 
amplifiers automatically result in a three- 
|)hase, wye configuration, which, in turn, 
introduces still further advantages: 

1. The wye network connects to the 
oscillator power .sup])ly at the neutral 
(zero voltage) point. Hence o.scillator 


Figure 1. Panel view of the Type 1305-A Low-Frequency Three-Phase Oscillator. 
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c*\irrciits do not tnivorsc the power 
supply. 

2. The thrc<*-pha.se system makes pos- 
sihh* the phase-shifter, previously rnen- 
tioiuHl. A continuously rotatahh* jh)- 
tenliometer is eonneeUHj, at equally 
spaetnl points, to the thre<^ph:u^ out¬ 
put and is appropriately “paddiMl” for 
constant output and linear ph:is(‘-shift. 
Th(‘ fixcnl, lmir-f)h:iS4*, 'Fyi'k l.'^tKVlM 
Adaptor is connectcMl to the thre<‘-|)hase 
output thrmmh appropriate networks. 

8. Output v»»lta| 5 t‘ indi<‘ation is prin 
vkhni hy a voltmeter supi)li(Hi from a 
three-phase, full-wave riflifier a<Toss 
ihi* oscillator 4Mit|)Ut. 'Fhe low ripple 
( lO^Y;, of rms v'ollaire) permits 

aiMMirate s(‘ttin^ tif laitput vi»lla|i;c at 
ev<*n the hovost freijueney. 

1. Atiolher threi'-pha.se, full-wav(* n*c- 
tira*r. terminat<*<i in a refenaice dio<|e, 
ai’ts to re<luc«‘ tin* oscillat4>r loop gain 
when thf* refenMice voltage is exceeded. 
\\ this ])oint the gain is ‘k*lipp<*d,” 
slightly, six tinu's p(*r cycle. Output is 
held <i»nstant within =bi2 <>'<*** Ike 
o|MTating range* with a minimum of dis¬ 
tortion. This elircH't-acting limiter elimi¬ 
nates the intolerahle time constant c4)n- 
.s<‘(tuent upon tlu' use of conventional 
automatic-gain-c4»nlnil circuitry at such 
low fnM|U(‘ncit*s. 

o. No phjis<> .shift 4‘\ists at zero fre*- 
(luentw (dirwt current), and the fcntl- 


back loop is strongly d(‘gcnerative (more 
than 18 db) against change's in vaeaium 
tube or eaimpone-nt iiarameters. 

Oscillator liuild-up time, a phenonu'- 
non that usually goes unneitic'ed in eis- 
cillators operating at audie>-free|uenck*s 
and higher, can, at the fre.»e|ue»ncies in 
the range eif the Tyi»k I3()i>-A, ae*tually 
be me»as\ireHl in heiurs! For this iTasein, 
a rapid buihl-up switch is preivieh'el, tei 
intnielue-e a transient in exe*e‘ss of the 
limiteHl amplituelc*. Within eine i*ycle 
after the re‘le*ase‘ eif the switedi, the* e>se*il- 
lateir achiev(*s e'emstant amplitude*, so 
elT(*e tive is the* limiter action, 

d'he Tyi'k l80r)-.\ is, liy virtue e>f its 
rapid buikl-up time and e*on.stanery of 
eiutput amplituele, a use*ful seiure*e of 
8ingle*-phase*. thrtH*-phase, aiiel twe>-or- 
foui-phase* signals eiver the range fniin 
0.01 cycle's to I0(M) e*yclc's. Outputs bal- 
ancerel tei gniunel e‘an be eibtainenJ freim 
the* four-phase output adapteir. 

A most important use of the Tveic 
180r>-A O.scillator is the me*asure*ment eif 
se*rve>-syste*m phase'-gain charae*te‘rist ie*s. 
'Fo illustrate this applieatkin, me*asure*- 
me'uts have bee'u maele* ein twei Oene'ial 
Uaelk) se'rvei-eipe'ratexl elevk'es, the* Tyi'K 
l»V21-A Oraphie* Le‘ve*l He*ceinle*r and the 
I'yi'K loTO-.X .\utomatic Line* N’eiltage* 
Ke'gulateir, anel the ivsults have* be*e*n 
pleitteel in the* feirin of Nyquist eliagrams. 

Figure I sheiws the cleiseel- and ei|H*n- 


Figur* 2. El«m«ntary block diagrom of tho otcHlotor. 
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Figure 3. Arrangement of instruments for measuring 
closed, and open-loop phase gain characteristics. 


loop pliiisK'-gain characteristics of the 
'i vi'K IfVJl-A I<i‘<*onlfr as meitstired with 
the setup shown in FlKuro 8. Tlie closed 
loop iiieusurcment, which is of grealcst 
inleresl to tlie user, is extremely eai^y to 
make. The output of tin* itrconler is takcai 
across the rh* input potent iom(*ter, 
which is what the pen records, 'rhe os- 
cilhilor t>hast‘-shifted output is applied 
to th(^ horizontal tleflcclion plates. For 
i*ai*h fr(*f|Uencv tin* peak-to-jteak \ t*rtical 
dellcction r>f the 'scoitc is a Di(\'isure of 
the output vtilt.iLge, and th(* phast* .shift 
is m(‘asured by adjustinjj: the phase- 
shift(*<l outf)Ut to close the osal ’scope 
tract* to a straipjht line. Measurements 
are started at a low oiioukIi freciueney to 
insure a niinimum pha.sf* sliifl (near zero 


dep;ree.s) and extended upvvartJ as far as 
needed. 

Measurement, of op»on-lo<3p gaiti and 
pha.se characteristics ivs fundamental to 
the synthesis of stable phaKc-correeting 
nc't works. However, in a servo sy.sttMu 
WMth response to de. this measurement 
can he much more dillicult than the 
closed-loop measurement if tlie open- 
kujp gain is high and there is de drift 'I’o 
obtain the open-loop response curve of 
Figure 4 required the combined elTorts 
of two engineers, one correcting the drift, 
with a potentiometer wliile the other ob¬ 
served tlie taittern on ibe os<*ill«).seope. 

Figure 5 shows (lie closed-loop re¬ 
sponse of the Typk loTO-.V Automatic 
Voltage Regulator a.s m«‘a.surc<l liy simi¬ 
lar techniiiues. The similarities of the 
two sys(<*ms an‘ certainly more marked 
than their difTereiices! 

Obviously, similar mea.<ureineiits can 
lie rna(h‘ on other networks willi equally 
informative results. 

— GiLiiEHT Smiley 


Figura 4. Closed.loop and open-loop phose gain 

charocteristics of the Type I521.A Graphic Level Figure 5. Closed.loop response of the Type 1570.A 
Recorder. Automatic Voltage Regulator. 
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Tbo (If'vi'lopmeiit of the Type 1305-A Ix»w- 
Fn*quc*ncy Osciillaior wad atartod some years 
ago by the writt-r, b\it brought to its final 
fruition thrfmgh the work of James J. Faran, Jr. 
Thiuiks are due M. J. Fitzmorris and M. C. 


Holtje for their help in the mea-surement of the 
eharjK'teristies of the Type 1521-A Gniphic 
Level RjMorder and the Type I57l)-A Auto¬ 
matic Voltage Regulator. 


SPECIFICATIONS 


Frequency Rang*: 0.01 to 1000 i?yeles in five 
ranges. 

Frvquancy Control: The main frequency ihhi- 
trnl dial is engraved from 1 to 10 ryele.s. A 
range .swit<?h multiplies the scale freque*n«*ied by 
0.01, 0.1, I, 10, and UK). 

Frequency Calibration Accuracy: 

Frequency Stability: Warm-Up drift is less than 
1 % in the first ten minutes, less than 0.2'’, c in 
the next hour. 

Three-Phase Output: At lejust 10 volts rms, open 
<*ireuit, line-to-neutral, behind 000 ohms in 
each phast', constant with freipicney t«» dtS'/p, 
rhji-s<* voltag*»s .are equal to eiwh other within 
db2' o. 

The DIRECT position of the output attenu¬ 
ator .switch proviiles 75 ohms per pha.se but 
niu.st not be hwuletl with l<*.ss than 000 olmi.s 
p«*r pha.s4\ wyi'-eonneeted, or IHI.M) ohms per 
ph.'Lsc, delta-ennneeted. neutral terminal i.s 
provided. Phiise a«*euraey, ±2'“. 

Output jKjwer i.s 107 milliwatts pi-r phase, 
nuLximum, inU» a .3-pha.se wyi'-conneeted load 
of iiOO ohms per pluise. 

Faur-Phote Output: At lejisi 5 volts, mis, line-to- 
iieutral, behind 000 ohms, from the 4-[)h:Lse 
adaptor. Phase aei'uraey, ±3®. 

Variable-Phase Output: A|)proximately 0.8 volt, 
rms, behind a maximum impedance of I5.(H)0 
ohm.s. Maximum error iri total phas<» angle is 
For phase angles of than 10'" the ju*- 
ennicv isd:0.5®. At any dial .setting, sin.all f>h;i.si* 
differenec.s can be meii.siinsl hi an accuraev of 
±0.25'. 

Waveform: Total harmonic content i.s les.s than 
2% for all output values and for all fnajiien- 
eies for any load exeejtt in the DIRECT 
IK>sitioii of OUTPUT ATTKXr.VrOU switch. 


For the DIRECT po.sition of the OUTPUT 
\TTENUAT0R .switch, toljU harmonic con- 
tem is less th.HU 2% for any wye-conneeted 
loarl of more than 600 R per h*g or delt.i-eon- 
neeted load of more than 1800 n per pha.se. 
Lim*-frequency hum in the output is less than 
10 millivolts. 

Terminals: Type 938 Rinding Postd. Neutral can 
b(‘ connected to the ehoasis, which can be 
grounded through a 3-wire jwwer cord. 
Mauniing: .'Muminum, UMiich, relay-rack panel; 
aluminum cabinet. For table mounting (Type 
130.5-AM), aluminum end frames are supplied 
to fit ends of cabinet; f<ir relay-rack mounting 
(Type 1305-.\R), brackets for liolding eaVnnet 
in rack are supplied. Re*lay-rack mounting is 
so arranged that panel and cha.ssis can be 
removed from cabinet, leaving cabinet in rack, 
or eabiiK't can be n^moved from rear of rack, 
h'.'ivmg panel attached to rack. 

Pawer Supply: 105 to 125 (or 210 to 250) volts 
50 to 60 cycl<*.s. Total power consumption is 
165 watts. Instrument will o|)erate satlsfiu'- 

1- orily on |>owcr-supph’^ frequencies up to 
4(K) cycles. 

Power input receptacle will accept either 

2- wire (Type C/\P-36) or 3-wire (Type CAP- 
15) fxnver cord. Two-wire cord is supplied. 

Tub# Camplemanr: Four each 6197; three each 
6RH6, 5963; »>ne ea.-h OR2, 12AX7, 6080; six 
1N536 crystal diodes; eight 1X119 e.rystal 
diodes; one SV18 cry.stal dio<le. 

Acctttsariat Supplied: Type CAP-35 Power Cfird, 
three Type 274-MR Double Plug.s, spare fuses. 
Four-Phnse Output Adaptor Type 1305-Pl. 
Dimensions: Panel, (width) 19 X (height) 7 
inche.s; dept h lM*hind panel, 12 inches. 

Net Weight: .35 poiind.s. 


Ctvic Word Price 


1305-AM Low-Frequency Oscillator, Bench Model .| DKnUT I $940.00 

1305-AR 1 Low-Frequency Oscillator, Reiay-Rack Model. | DUNOli | 940.00 


YES, INDEED, WE’VE MOVED 


\\V uro .still getting mail addrc.sscci 
to oiir former location in Cambridge. 
To help us give prompt attention to all 

(Jur new address: 


inquiries, won’t you plea.se change our 
addre.s.s in your records and a.sk yonr 
Purchasing Department to do the same? 

General Radio Co. 

West Concord, Moss. 
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NEW THREE-TERMINAL CAPACITORS 


To incM*t the growing iichkI for stand¬ 
ards suitable for use in three-t(‘rminal 
capacitance measurements, we are now 
making available both fixed and variabU^ 
three-terminal capacitors. The fixed 
units, Type I*103 Standard Air Capaci¬ 
tors, are thret'-terminal versions of the 
two-terminal Type IJOl, while the vari¬ 
able units are Type 722 Precision 
C'apacitors. 13oth tyjjes are tHpiippcnJ 
with Type 874 Coaxial Connectors for 
complete shielding, and mating connec¬ 
tors are supplied. 

FIXED CAPACITORS 

This new series of fixetl air capacitors 
is desigiuni and calibrated for use in 
t hretvlerminal measuring systems. Tliese 
standards are available in powers of 10 
from 0.01 pf to l(H)0 pf, supplementing 
the Type 1409 Standard Capacitors 
which are offered in the range from 
1000 pf to 1 Ml’. Since the latter are ar¬ 
ranged for either two-terminal or three- 
terminal use, the total r,ange of GU 
fixed, three-terminal capacitance stand¬ 
ards is now O.Ol pf to 1 mI’i bdal span 
of 100 million to 1. 

The Types 1403-A. -D. and -C, have 



Figur* 2. Interior viow of 
the Typo 1403-N Stand¬ 
ard Air Capacitor. 

nominal values of 1000. KM), and 10 pf 
resptH'tively. The con.stniction of these 
units is conventional — in fact, the 
capacito!*s are basically of the same de¬ 
sign as the Type 1401 Standard Air 
Capacitors, consisting of interleaved 
stacks of aluminum plates. Each set of 
plates is insulateil from the supporting 
casting and frame, and the coaxial 
terminals are provided so that com¬ 
pletely .shielded connectit)ns can be 
made. 

For low capacitance values higher ac¬ 
curacy is |X)ssible with the three-termi¬ 
nal construction than with two-t<*rmi:ial 
types, since there is no connection un¬ 
certainty.* While in the two-terminal 
Type 1401 there i.s a ])rogn*ssively in¬ 
creasing uncertainty below KKK) pi, the 
inherent accuracy of any thrcH'-terminal 
capacitor such as the Tyi»e 1403 is 
independent of the capacitance value. 
(The reduce<l spefalication accuracy of 
the O.Ol-pf unit refl(‘cts current limita¬ 
tion in measurement nccura«*y.) 

At extremely low values of <*apaci- 
tance, the conventional plate construc¬ 
tion becomes (piite impractical. For 
th(»sc* values (Typf-s 1403-K, -X, -K) 
we have adopUnl an “aperture” type* of 

»J«hn F. Ilcr-h. ‘‘A lx»ok at Em.r* In 

{’*aparit 4 inrr iimrral Rotiio 

33. 7, July, n)‘>9. 
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design similar in principle to those siig- 
gosled by Moon,* Zickner,* and others. 
In tliis type of capacitor, the t\v(» elec- 
trcwies are isolaUnl from each other by a 
grounded plate between them. The 
sliielding provided by this plate can 
easily be made sufficiently good to make 
the leakage betwef*n the active elf 3 c- 
trodes substantially zero. The capaci¬ 
tance between the electrodes is then 
delerminetl solely by an aperture in the 
groundwl plate, the magnitude of the 
capa«‘itance being establisheil by the 
area of the opening and the spacing 
betwiMMi the active pl.*»tes. 

The effective area of the aperture is 
somewhat less than that determinc*<l by 
its <liameter, 'rids rcxiuction of effective 
area can pro|K*rly be described as 
‘‘negativi* fringing'* of the electrii* field, 
and tlie (m*gativo) increment of capaci¬ 
tance which is contributeii can be 
descrilasl as ^‘negative iMfge capaci¬ 
tance.*^ The situation is roughly illus- 

*M*mu Niifl S|mrL«. \ltS J Rfutarch, 4 I, 4W7**i07 
H3. Zlrknrr, hUk Xarhr.-Treh., 7. M3-HH (IliaO) 

Z uuuwiP /•huM ,8, t87 (lO.'in) 


Figure 3. Sketch illuetroting negative fringing. 

trated in Figure 3 using the classical 
liiu*s-of-force comrept. 

Since there is no solid dielectric in the 
direct capacitance field, the lo.sses in 
these capacitors are very l<»w. The ol>- 
.servcni dissipation factor is 10 micro¬ 
radians or h»ss (which is close to the 
limit of present measurement accuracy) 
and presumably arises from l(js.ses in air 
and at the interface between the air and 
the surfact* of the metal plates. The 
los.ses in the “etlge capacitance,** which 
in nearly all cases are noticeably higher 
than tho.s(‘ in the direct capacitance, are 
in this d(*sign a part of the ground ca¬ 
pacitance. Thus the desinsi direct ca¬ 
pacitance is fr(»e of the losses which 
<K*cur at the edges of metal plates from 
the increa.se<i field concentration at tho.se 
etlge.s. 


SPECIFICATIONS 


T«rminalt: Tyhk 874 Cojixial C«nin«M*torH ftir 
roinpK’t** shielding <if Irruls. 

Acctttorivt Suppliad: Two Typk S74-C5.S Culilr 
Cunnivt4»rH. 


Colibrotion: A rcrtificfttc of CiUi1)r:ttioii U 8UI>- 
plicil with each unit. 

Dim«n«ion»: ^4 (di:i.) hy 4 V 4 OV<T-:UI. 

N«t Weight: Ollt* (MMIlld. 


Tyfte 

TMrfd 

Cnpacitarice 

AdjitJfttnerU 

Accuracy 

Max. I'of/jj 

DixsifHtlwn 

Factor 

Cotic Word 

Price 

1403-A 

lUIKl mmI ' 

or. 

700 1 

10 X 10 -« 

IIAltllY 

$60.00 

1403 D 

lOU 

o.r r 

1500 

10 X 10 0 

UAIIIV 

5S.00 

1403-G 

10 

0.1'; 

15(H) 1 

10 X 10-« 

DA.HIIY 

48.00 

1403.K 

l.O nfii 

o.r e 

15(H) 

10 X 10-0 , 

, D.ATtfM 

45.00 

M03.N 

O.I 1 

0.1*'! 

15IM) 

10 X 10-« 

DACNT 

45.00 

1403-R 

0.01 Mef 1 

0.3'i 

1500 

10 X l0-*» 1 

1 I>AN IT 

45.00 


ADJUSTABLE CAPACITORS 


Two new adjustable PrtMMsion Capaci¬ 
tors have been addeii to the welln^s- 
tablished and widely accepUs.1 'I'YeK 722 


.seri(?s. A two-section unit, the Type 
722-CD, has full-.scale ranges of 11 pf 
and 1.1 pf: a .single-section unit, Type 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 












9 


AUGUST.SEPTEMBER, 1959 


722-C'C’, has a full-scale range of 110 pf. 
Tlu'se new models, together with the 
Tyck 722-C'H (1100 pf) announced 
earlier/ provide a 10(K)-to-l range of 
full-scale values now av’ailahle for three- 
terminal capacitance measurements. 

l^xternally the three capacitors are 
alike and, except for the coaxial ter¬ 
minals, similar to other units of the 722 
line. Internally, however, the new models 



Figure 4. Panel view of the Type 722-CD Precision 
Capacitor. 


tlilTer radically in design from the con¬ 
ventional rotor and stator structure of 
the Type 722-CH. 

Two sets of stator plates, insulated 
from each other and from the supporting 
rods, are interleaved in a stack much 
after the manner of a lixefl air capacitor. 
.\ ground plane interposed between 
plates shields the two sets of plates 
from (*ach other, except for an annular 
a|>erture* in the ground plate, which 
provides tlie controlled direct capaci¬ 
tance h(*tween stator plates. The ground 
plane consists of two parts, one a fixed 
plate mounted to and connected to the 

*I.oc. rit. 

^Iviui G. Eiixtnn. “A Thn'e-Torniinal Pn*ri*iion Ciipiiri- 
|t»r,” Grntrai Radio Exprrimmttr, 32, 17, Octolier, 19.>8. 


same rods which support the stators, the 
other a circidar rotor plate which ro- 
tat(‘s in the same plane as the fi.xed 
ground plate. The arrangement of 
the various plates is depicted in Fig¬ 
ure 5. 

The gap between the two portions of 
the ground plane is so small that the 
leakage capacitance through it is neg¬ 
ligible compared to the desired direct 
caiiacitance. Fui’thermore, any leakage 
is constant with rotation. 

When the annular aperture shown in 
Figure ,3 is rotated into the stator stack, 
the direct capacitance varies linearly 
with the angle of rotation. Capacitors of 
this design iwssess inherently a high de¬ 
gree of linearity. The increm(‘nt of ca¬ 
pacitance per unit of angular rotation 
dejiends solely on the spacing between 
stator plates and the two radii of the 
annular aperture. The location of the 
rotor ])lates in the gap, the concentricity 
of the rotor shaft relative to the stator 
plates, and the dimensions of all plates 
are lint some of the fair tors which are of 
first-order importance in conventional 
construction, but only of second-order 
imt)()rtancc in the aperture type of 
capacitor. 


Figura 5. Sketch showing the arrangement of plates 
in the 3-terminai Variable Precision Capacitor. 
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For a given spacing between plates, 
the aperture-type capacitor can yield 
a maximum of only oncMiuarter as much 
capacitance in a given volume, ev'on with 
zero thickness rotor plates, since alter¬ 
nate gaps are, in efTect, in series rather 
than in parallel. A further reduction oc¬ 
curs because the aperture is of necessity 
smaller in area than a full rotor plate 
used in the conventional manner. As a 
result, the maximum av'ailable capaci¬ 
tance in a Type 722 frame is about 
KH) pf. Dielectric loss at the plate sur¬ 
faces is minimiztHi by the use of nickel- 
plated brass plates. 

The terminal-to-ground capacitances 
of these new capacitors are drastically 
dilTerent in magnitude and variation 
from those* usually encountere<l. In the 
previously announced Type 722-CB. for 
instance, the capacitance of stator to 
giound is about 20 pf and substantially 
independent of rotor setting. The capac¬ 
itance of rotor to ground, of course, is 
a function of setting, varying (for ex¬ 
ample) from 33 pf to 37 pf. Whereas 
these values are small relative to the 


direct capacitance, in the Types 722-CC 
and -CD the terminal capacitam^es arc 
inherently larger by a substantial factor 
than the direct capacitance. As the 
aperture is rotated out of the gap, the 
capacitanc^e between plates is trans- 
fern^l to ground. Thus both U*rminal 
capacitances vary with setting. The.se 
capacitors, therefore, are not suitable 
for two-terrninal use. Moreover, they 
can produce misleading results in three- 
terminal networks unless the effective 
impedances of the circuit from both rotor 
and stator to ground are low. Subject 
to this limitation these new capacitors 
shoul<l prove themselves u.seful in a wide 
variety of three-terminal measurement 
applications. 

— IvAX G. Easton 


The suggestion for, and preliminary 
design of, the aperture type capacitors 
was contribut(*d by Dudley H. Chute. 
P. K. McElroy and the author col- 
lal)orated with Mr. Chute in evolving 
the final de.signs. 
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SPECIFICATIONS 


^ Capacilanc* Rang* 


Type 


A pnroz. Cav. 

Capacitarice Direct-Itenditig at Zero Scale 

Itange, pf Accuracy ScUifig 


A pproximaie 
Tenninal-to-Gronnd 
Capacitaticce, pj 
High Low 


722-CC 

5 to no 

rtO.2 pf 

0 

600-fK)0 

600-900 

722-CD 

1 0.5 to 11 

1 0.05 to 1.1 

±0.04 pf 
±0.008 pf 

0 

75-UKl 

24-20 

' 90-110 

1 90-120 


Correction Chart: A corivction chart 13 supplied capacitor. Accuraries obtainable through th«‘ 
giving (lorrcctions at multiples of 10, I, or 0.1 use of the.se charts are as follows: 
pf, depending on tht? total capacitimce of the 


Accuracy after correction m applied 

Type Range^ pf Total Capacitance Capacitaitce Differences 


722-CC 

5 to no 

±0.1% or ±0.08 pf 

±0.16 pf 

722.CD 

f 0.5 to 11 
\ 0.05 to 1.1 

±0.02 pf 
±0.003 pf 

±0.04 pf 
±0.006 pf 


•Whichever is (frenter. 


Worm Corroction Calibration: CorrCMrtions for the 
.slight n>8idual eccentricity of the worm drive 
can be supplied for all models at an t'Xtra charge 
indie^itctd in the price list. Mounted charts arc 


supplied, which give the corrections to at least 
one more figure than the guaranteed accuracies, 
which arf‘ stated lM*h»w: 


Type 

Range^ pf 

Accuracy after worm correctum is applied 

Total Capacitance Capacitance Differences 

722-CC 

6 to no 

±0.1% or ±0.02 pf* 

±0.1% or ±0.04 pf* 

722-CD 

/ 0.5 to 11 
) 0.05 to 1.1 

±0.1% or ±0.004 pf* 
±0.1% or ±0.001 pf* 

±0.1% or ±0.008 pf* 
±0.1 % or ±0,002 pf* 


•whichever is greater. 


Maximum Voltage: .\ll models, 1000 volts, peak. 
Temporoture Coefficient of Capacitance: Apprr>xi- 
mutely -1-0.002% per degrt^e Centigrade, for 
small temperat ure changes. 

Backlash: L<\*« thiui on(‘-half division, com*- 
s|K>nding to 0.01% of full-scale vjilue. If the 
desired setting is always approached in the 
din*ction of incn'using scale reading, no error 
from this caas*^ will result. 

Terminals: Type 874 Coaxial Connei^tors. 


Accessories Supplied: 2 TvPK 874-C5S Cable 
Coiuieet^rs. 

Mounting: The capacitor Ls mounted on an 
aluminum piuiel finished in crackle and en¬ 
closed in a shi«*lded hardwcsid cabinet. \ 
wooden .storagi* case with carrying handle is 
supplied (weight pounds). 

Dimensions: Panel, 8 X Otg inches; depth, 8V^ 
mche.8. 


Type 


Net Weight 

Code Word 

Price 

722-CC 

Precision Capacitor. 


CIi,\OS 1 

$265.00 

722-CD 

1 Precision Capacitor.. 


COFIN 1 

265.00 


WORM-CORRECTION CALIBRATION 

Code Ward^ Price 

722-CC I Worm Correction. I WOKMV I $ 55.00 

722-CD I Worm Correction. | WOKMV | 165.00 

•When ordering capacitor with worm correction, use compound code word, ciiaoisw ormt. rowawoBMT. etc. 


Capacitor 

Type 
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BARD ELECTED CHAIRMAN OF THE 
IRE CHICAGO SECTION 

Robert E. Bard, engineer at General 
Radio’s Chicago district office, has been 
elected Chairman of the Chicago Sec¬ 
tion of the Institute of Radio Engineers 
for the year 19ol)-()0. He was a member 
of the Executive Committee of the 1^)8- 
ton Section and served on several com¬ 
mittees in 1953-54, prior to his move to 
the Chicago area. Last year Mr. Hard 
was Vice-C'^iairman of the Chicago Sec¬ 
tion, and before this was Executive 
Editor of Scanfax, the official publica¬ 
tion of the IRE Chicago Section. Mr. 
Hard has also served as a member of the 
p]xecutive Committee and IWrd of 
Dirwtors of the National Electronics 
Conference since 1056. He is currently 
Chairman of the Exhibits C’ommittee for the National Electronics Conference. 



SURVEY OF 

RUSSIAN SCIENTIFIC LITERATURE AVAILABLE 


The National Science Foundation has 
recently made available a d('tail(Ml sur¬ 
vey of Russian s<‘ientific literature, list¬ 
ing 76 Soviet journals now available in 
English. 

The survey reports on the sources of 
Soviet scientific literature, availability 
of such literature in the United States, 
and the current translation programs of 
profe^ssional and academic groups and 
goveniment agencies. Current methods 
of providing comprehensive coverage of 


untranslated Riussian material are also 
analyzed. Reviscnl and expanded from 
an earlier eflition, the survey was pre¬ 
pared by the F'oundation’s Office of 
Science Information Service. 

Copies of the survey, entitled “Pro¬ 
viding U. S. Scientists with Soviet Sci¬ 
entific Information,” are available on 
reque.st from the Office of Sci(*ntific 
Information Service, National Science 
Foundation, 1951 Constitution Avenue, 
NVV, Wasliington 25, D. C. 


General Radio Company 
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